Ligand-mediated anticodon conformational changes occur during tRNA methylation by a TrmD methyltransferase.
Orthologs of TrmD, G37 tRNA methyltransferases, have been analyzed with regard to post-tRNA binding events required to move the residue G37 in proximity to bound AdoMet for catalysis. This was approached initially by probing tRNA with T2 nuclease or Pb acetate in the presence, then absence, of Escherichia coli TrmD protein. Cleavage patterns clearly show that portions of the anticodon loop phosphodiester backbone are protected from cleavage only in the presence of sinefungin, a potent AdoMet analogue. This demonstrates that there must be considerable movement of the loop region and/or protein as the AdoMet site is occupied. Florescence energy transfer experiments were employed to better assess the movement of the G37 and G36 base residues in response to occupancy of the AdoMet site. When the Streptococcus pneumoniae TrmD protein was bound to synthetic tRNA(1)(Leu) substituted with 2-aminopurine at positions 36 and 37, fluorescence energy transfer analysis showed that a decrease in 2-aminopurine fluorescence occurs only when AdoMet is present. Taken together, these results suggest that the base to be methylated by the TrmD protein is mobilized into the active center after tRNA binding only when the AdoMet site is occupied.